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a plurality of fiber optic cables for illuminating volumes of the plurality of samples, 
a plurality of lenses, each co-axially disposed with a first end of a fiber optic cable for 

focusing an excitation beam into a sample, and 

a fiber optic multiplexer which couples the detection and analysis mechanism to a 

second end of each of the plurality of fiber optic cables. 

The apparatus according to claim 1^ wherein the sample holder includes a 
removable reaction chamber for holding the sample. 

17. » Th e appa p atuo-Qocord i n g to c l a i m 1G whoro i n thc -r en i uva ble reac t i on ChamUei-is^- 
-sealaBIe^ 

. 4 J 

t8. The apparatus according to claim T3 wherein the sample holder includes a sealable 
reaction chamber for holding the sample. 

^Si^P The apparatus according to claim 1^ wherein the sample holder includes an optical 
interface through which the excitation beam is transmitted from the lens into the sample. 

*,« • n 

20. The apparatus according to claim T9 wherein the sample holder includes a sealable 
reaction chamber for holding the sample, the optical interface forming a wall of the reaction 
chamber. 

\f • ° 

2<L The apparatus according to claim 19^ wherein the apparatus further includes a 
mechanism for heating the optical interface to prevent condensation of the sample on the 
optical interface. 

\\° . ' 

2^. The apparatus according to claim 2<l^ wherein the sample holder includes a sealable 
reaction chamber for holding the sampJe, the optical interface forming a wall of the reaction 
chamber. 

23. The apparatus according to claim f9 wherein the sample holder includes a 
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removable reaction chamber for holding the sample, the optical interface forming a wall of 
the reaction chamber which covers at least a portion of the sample and which is separated 
from the sample by an air gap. 

1 A method for monitoring the formation of a nucleic acid amplification reaction product 

2 in refcMime comprising: 

3 abiding a sample to a sample holder which contains a nucleic acid sequence to be 

4 amplified, \ 

5 transmitting an excitation beam into the sample which illuminates a volume of the 

6 sample, the sample including a first fluorescent indicator which produces a first fluorescent 

7 signal when illuminated by the excitation beam whose intensity is proportional to the 

8 concentration of amplification reaction product in the sample and the volume of the sample 

9 illuminated by the excitatiot^be^mrr^nd a second fluorescent indicator homogeneously 

0 distributed throughout the sample which produces a second fluorescent signal when 

1 illuminated by the excitation beamswhose intensity is proportional to the volume of the 

2 sample illuminated by theyexcitation B^am; and 

3 measuring the intensHi^softhe^ second fluorescent signals. 

1 25. The method according to claim 24 whereh\the first and second fluorescent signals 

2 each have an intensity and the detection, the step orv^ieasuring the intensities of the first 

3 and second fluorescent signals including calculating a ratio between the intensity of the first 

4 fluorescent signal and the intensity of the second fluorescenrskjnal. 

1 ;?6>^lTie method according to claim 24 wherein the first fluorescent indicator is a 

2 complex-fSmwagdye. 



1 . 27. The method according to clSrira^^further including the step of sealing the sample 

2 within the sample holder prior to transmitting arTBxciJation beam into the sample. 

1 28. The method according to claim 24 wherein the sample holdePlr^cliJdes an optical 

2 interface through which the excitation beam is transmitted from the lens to thes&mpje, the 
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gampl gjiolder a lso including an air gap separating the optical interface from the sample, the 
method further inclu3i?ig*the*ategof heating the optical interface to prevent condensation of 
the sample on the optical interface. 

^14 J 5 

29. The method according to claim 2B, further including the step of sealing the sample 
within the sample holder prior to transmitting an excitation beam into the sample. 



jethod according to claim 24 wherein the step of adding a sample to a sample 
holder includes 

adding a sample to~a^reaction^Tamber which is removable from the sample holder; 

and 

adding the removable reaction chamber to the sample holi 

3d . The method according to claim 30, further including the step of sealing the sample 
within the removable reaction chamber. 

The method according to claim 30 wherein the removable reaction chamber includes 
an optical interface through which the excitation beam is transmitted from the lens to the 
sample and an air gap separating the optical interface from the sample, the method further 
including the step of heating the optical interface to prevent condensation of the sample on 
the optical interface. 



The method according to claim 24 wherein the nucleic acid amplification reaction is a 
reaction. 




34. The method according 
ligase chain reaction. 



24 wherein the nucleic acid amplification reaction is a 



35. The method according to clairrrJM wherein the nucleic acid amplification reaction is a 
polymerase chain reaction and wherein thirst and second fluorescent indicators are 
covalently attached to an oligonucleotide navmf£a nucleotide sequence complementary to a 
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4 portion of a strand of the amplificafiofffeaction product, the second fluorescent indicator 

5 quenching the fluorescence of th^firat+lCjorescent indicator. 




1 
2 
3 
4 
5 
6 
7 
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9 
10 
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14 



A method for monitoring the formation of nucleic acid amplification reaction products 
in a^jlurality of samples in real time comprising: 

^adding samples containing a nucleic acid sequence to be amplified to a plurality of 
sample holders; 

trar\smitting excitation beams into the plurality of sample holders which illuminate a 
volume of each sample, each sample including a first fluorescent indicator which produces a 
first fluorescentysignal when illuminated by the excitation beam whose intensity is 
proportional to thkconcentration of amplification reaction product in the sample and the 
volume of the sample illuminated by the excitation beam, and a second fluorescent indicator 
homogeneously distribbrted throughout the sample which produces a second fluorescent 
signal when illuminated bVthe excitation beam whose intensity is proportional to the volume 
of the sample illuminated byNtie excitation beam; and 

measuring the intensjtie^of the first and second fluorescent signals of each of the 
samples. 



1 
2 
3 
4 
5 



37. The method according to clainrv86 wherein at least two different first fluorescent 



indicators having different first fluorescenbsignals are used amongst the plurality of 
samples, the step of measuring the intensity^of the first fluorescent signal including 
measuring the different first fluorescent signals^f the at least two different first fluorescent 
indicators. 



1 38. A method for monitoring the formation of a plur&jty of nucleic acid amplification 

2 reaction products in a sample in real time comprising: 

3 adding to a sample holder a sample containing a plurality of different nucleic acid 

4 sequences to be amplified, 

5 transmitting an excitation beam into the sample which illurt^nates a volume of the 

6 sample, the sample including a plurality of first fluorescent indicatorsSwhich each produce a 
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first fluorescent signal when illuminated by the excitation beam whose intensity is 
proportional to the concentration of a particular amplification reaction product in the sample 
and the volume of the sample illuminatecpBythe excitation beam, and a second fluorescent 
indicator homogeneously distributed throug\put the sample which produces a second 
fluorescent signal when illuminated by V^e excttaticy>beam whose intensity is proportional to 
the volume of the sample illuminated by the excitation beam; and 

measuring the intensities of the first and second fluorescent signals. --. 
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